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CHOREA AND ATHETOSIS:
A Review, with Presentation of a Case.
MYRON E. WEGMAN
The words "chorea" and "athetosis" have been used rather
loosely in the literature to refer both to clinical symptoms and to
disease entities. For this reason, and because of the fact that neither
the disease nor the symptoms are understood, the great mass of
material written on the subject has served chiefly to increase the con-
fusion which now masks the problem. In this paper an attempt will
be made to present, after a short historical summary, the different
views as to the pathogenesis of these movements and the centers and
fiber tracts involved, a short clinical discussion, and, finally, a case
report.
In discussing "chorea" and choreiform movements it is necessary
and important to keep clearly in mind the fact that choreiform move-
ments, usually recorded in case histories as "chorea", may be mani-
festations of a great number of disorders of the nervous system. It
is unnecessary to present a complete discussion of all the diseases
in which choreiform movements have been described, hence this
paper will be limited to the more important conditions in which the
movements comprise the predominant clinical symptom, including
Sydenham's chorea, Huntington's chorea, and double athetosis.
Our first records of the susceptibility of man to what was later
called, more or less correctly, "chorea" extend back to the time of
the Phrygian bacchantes who, in their wild worship, were affected
with violent, uncontrolled movements and with disturbances of
consciousness. Somewhat later, shortly after the origin of Moham-
medanism, we read that a similar condition of wild excitement with
dancing, convulsions, and bizarre muscular spasms was exhibited by
the sect of the Sufi, in Persia, during their sacred ceremonies. This
sect was able to continue in existence for some time, and we find
that about the year IOOO they had numerous followers and imitators
throughout Asia Minor, Persia, Egypt, and Greece. In western
Europe, in the Christian countries, the so-called "Dance of St. John"
was already an established custom at the time of the Crusades. In
14I8, the term "St. Vitus' dance" or "Dance of St. Veit" came into
general use as the result of an incident during an outbreak ofYALE JOURNAL OF BIOLOGY AND MEDICINE
religious frenzy in Strasbourg. Those afflicted with the dancing
mania were so numerous and caused such excitement and disorder
in the town that the Chief Magistrate ordered them taken to the
chapel of St. Vitus in Zabern, a village in Alsace, near Strasbourg.
The name of St. Vitus apparently has been derived from St. Veit,
a boy who, born in Sicily, suffered martyrdom during the persecu-
tion of Diocletian, in 303, and whose body was carried from place
to place until finally it was buried in the cloister at Korvey. The
dancers accepted St. Vitus as their patron saint, because of a legend
that, just before he bent his neck to the sword,hehad prayed toGod
that he might protect from the dancing mania all those who should
solemnize the day of his commemoration. Paracelsus called the
orgy Chorea Sancti Viti-The Dance of St. Vitus.
The connection which John the Baptist had with the dancing
mania of the fourteenth century was of a totally different character.
Far from being a protecting saint and one likely to bring relief, the
worship of his name was an important cause in the development of
the malady. From as far back as the fourth century the solemniza-
tion of St. John's day involved many strange and rude customs, the
original mystic meaning of which was distorted among different
peoples by added relics of heathenism. In Germany, in I374, after
a period of famine and distress, the celebration of the Saint's day
was characterized by a frantic outbreak of the dancing malady. This
spread to France and Belgium, and persisted in the acute form for
many months. The appearance of the dancers on the streets, cry-
ing the words "St. John" continually during their antics, led to the
application of the name "Dance of St. John" to the malady.
The various religious dances which have been described are evi-
dently not to be confused with the organic diseases under discussion.
It is apparent that they were diverse, hysterical manifestations.
However, it is interesting to point out that here is a clinical condition,
now established on an organic basis, whose origins merge into the
religious superstitions of the Middle Ages. Many of those who
took part in the dances may well have been really suffering from
chorea, but believed that their movements were engendered by
divine visitations. Conversely, rare cases simulating true chorea
today are undoubtedly psychogenic in origin.
In i686, Thomas Sydenham of Winford Eagle, one of the keen-
est of medical observers, first published his studies of the disease,
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placing it on a sound clinical basis in the classical paper which ap-
peared in his Schedula Monitona. His desciption of the dinical
aspects of the disease has not been improved upon appreciably even
to the present day.
In I872, George Huntington, a Long Island physician, first ade-
quately described a much rarer, but not unknown, form of the disease
and brought about its recognition as a distinct clinical entity. Since
then many other observers have described what they thought to be
different diseases in the same group.
Choreiform and athetoid movements are readily identified clini-
cally and yet neurologists agree that they frequently occur together
and are difficult to describe and delimit accurately. Chorea is usu-
ally described as irregular, involuntary, jerky, and spasmodic, while
athetosis generally signifies "involuntary, slow, wriggly, worm-like
movements".
One can see very easily the possibility of combinations occurring
in the same case, justifying the frequent use of the term "choreo-
athetosis". It is evident that the clinical line of demarcation be-
tween the two is not well established.
From the point of view of the pathology involved we find the
greatest diversity of opinion and the greatest amount of experi-
mental data.
A number of investigators have studied the brains of patients
who have exhibited choreiform and athetoid movements during life,
and have described many different lesions. Each worker has been
firmly convinced that the lesion he saw was the cause of the move-
ments in the case at hand, but many of them have lost sight of the
fact that such movements need not necessarily be due to the same
pathological lesions all the time. There are many sites in the
nervous system where a disease process may bring about movements
of the choreiform and athetoid types, suggesiag that in all proba-
bility all of the lesions which have been described could be respons-
ible. However, in certain of the conditions where choreiform move-
ments are the outstanding feature of the disease we might expect to
find some uniform pathology.
The difficulties presented to men working in this field are numer-
ous and not easy to surmount. The great majority of patients suf-
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fering from Sydenham's chorea, the common form, which will -be
described in more detail later, recover and are, therefore, not avail-
able for pathological examination. Those that die usually do so
as a result of a complicating disease which obscures the picture. In
Huntington's chorea where postmortem examinations are more fre-
quent, we have other manifestations referable to the nervous system
to explain and to differentiate from the chorea proper. Experiments
on lower animals, ordinarily ofgreat significance, must be discounted
considerably since the parts of the brain involved undoubtedly have
changed in function in the process of the phylogenetic development.
It is generally agreed that the lesions causing choreiform and
athetoid movements are not located in the cord, but in the higher
centers of the nervous system, and since we are dealing primarily
with a motor disorder we must look for the lesions in the efferent
pathways-the corticospinal and rubrospinal tracts and their connec-
tions in the cortex, cerebellum, and the corpus striatum. Different
observers have considered one or the other of these, and in some
cases the responsibility for the disorder has been laid on all.
Probably the oldest theory of the pathology involved is the so-
called "embolic theory" brought forth by Todd, in I840. This was
first adequately described by Hughlings Jackson, who took into
account the frequent association of chorea with a vegetative endo-
carditis, and believed that the symptoms were caused by emboli
which had broken off from the mural endocardium and had become
lodged in the brain. Jackson located the lesion, to use his own
words,-"in the nerve tissue forming the convolutions near the corpus
striatum, this part of the brain being supplied by the middle cerebral
artery". He maintained that if the basal ganglia were destroyed
paralysis resulted, while if only a perversion or impairment of their
function occurred, chorea resulted. This theory was supported by
the evidence of Angel Money, who injected a suspension of particu-
late matter into the carotids of a rabbit, causing choreiform move-
ments, and at subsequent autopsy found emboli in the brain and cord,
with no other demonstrable lesion. It is undoubtedly true that such
emboli can cause choreiform movements, but it is doubtful whether
either Sydenham's or Huntington's chorea can be accounted for by
embolic phenomena in the great majority of cases. In autopsies on
typical cases, other observers have failed to find such emboli.
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The work of Poynton and Paine crystallized the present concep-
tion of the connection between Sydenham's chorea and rheumatism
and accounted for the causation of both on an infectious basis. From
years of study of clinical, pathological, and bacteriological evidence
they concluded that the pathological changes in Sydenham's chorea
consisted of vascular and inflammatory lesions, the chief of which
were hyperemia and the presence of thrombosed vessels in the cen-
tral nervous system and the meninges. F. John Poynton, writing
in Nelson's Medicine, concludes from his own and other experiments
that the movements in Sydenham's chorea are the result of a men-
ingoencephalitis with consequent cortical irritation. However, he
very wisely adds that while this explanation seems at the present
time to be most significant, nevertheless, "we have much yet to
learn and dogmatism is a cardinal sin in medicine".
Supporting this view there is the evidence of Greenfield and
Wolfsohn who, in a typical case of Sydenham's chorea, found rather
diffuse lesions, most marked, however, in the basal ganglia. In
their own words-"Many of the cortical vessels had undergone
thrombosis . . . Everywhere the blood vessels were dilated and
the numerous distended capillaries made the brain substance appear
unduly vascular." They also described extensive "small-celled in-
filtration", most obvious in the basel ganglia and particularly in the
head of the caudate nucleus and putamen. Involvement of the pia
arachnoid to some extent was also seen. The emphasis laid on the
importance of the lesion in the corpus striatum fits in well with the
theory of Hunt to be discussed later.
Kinnier Wilson, who first described progressive lenticular degen-
eration, is unable to accept a striatal origin for choreo-athetoid move-
ments. Because of the complex nature of the involuntary move-
ments and also because of the fact that they are abolished on the
affected side of a complete hemiplegia, he regards the movements
as disorders of cortical function. He believes that an afferent path
from the cerebellum to the motor cortex must exist, by way of the
brachium conjunctivum through the hypothalamic region and the
thalamus. An injury to this pathway would result in a disorder of
voluntary movement as well as in the appearance of involuntary
movements.
Jakob, who has spent many years in the study of the lesions of the
extra-pyramidal motor systems, has described the presence of nodules
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diffusely spread throughout the brain, both in the cortex and in the
basal ganglia, of individuals who have had Sydenham's chorea. He
believes these nodules to consist of proliferated glial tissue lying
around blood vessels, and ascribes the movements in the disease both
to cortical influence and'interference with the striatal mechanism.
Perhaps the most interesting theory of the pathology behind
choreo-athetoid movements is that elaborated by J. Ramsay Hunt.
He has considered phylogenetic studies which have shown that the
corpus striatum consists of two parts, a paleostriatum, the globus
pallidus, and a neostriatum, the putamen and caudate nucleus. We
find only the paleostriatum present in fish and animals below them
in the evolutionary scale, while the neostriatum begins to appear in
reptiles. It is hypothesized that one of the necessities of a marine
existence is constant automatic movement of the fins or extremities.
The function of sending stimuli to cause such movements is assigned
to the globus pallidus. On acquiring a terrestrial habitat, however,
continuous movements become unnecessary and even a hindrance so
that a brake had to be applied on the action of the globus pallidus.
This brake is believed to be the neostriatum.
Hunt bases his theory on this concept and upon the cytological
studies of the corpus striatum by Malone. The latter's work showed
that the globus pallidus contains aggregations of large multipolar
cells which are histologically of the motor type. In contrast, the
caudate nucleus and putamen are composed of two separate and
distinct types of cell. The more numerous are the smaller stellate
or polygonal cells which give the characteristic histologic picture of
the neostriatum. Scattered among these, however, are cells of lar-
ger size; of the large multipolar type and closely resembling the
cells of the globus pallidus. Because of this, Hunt believes that the
division into globus pallidus on one hand and caudate nucleus and
putamen on the other is not accurate enough and that the paleo-
striatum indudes the large cells of the caudate nucleus and putamen.
He supports this belief with pathological evidence on the ground
that in progressive atrophy of the globus pallidus the large cells of
the caudate and putamen also undergo degenerative processes. He
calls this an example of abiotrophy.
The fiber tract systems of the corpus striatum are of two types:
first, the internuncial or short connecting fibers running from the
caudate nucleus and putamen to the globus pallidus; second, the
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ansa system comprising the ansa lenticularis and the ansa peduncu-
laris. This latter system contains both afferent and efferent fibers
to the thalamus and hypothalamic regions.
Hunt summarizes the resultsof modern anatomical investigations
as follows: "The corpus striatum is composed of two portions, the
globus pallidus (paleostriatum) andthe caudate nucleus and putamen
(neostriatum). These two structures differ histologically and phy-
logenetically. The paleostriatum consists of cells of a motor type
with long axones which terminate around nuclei of the thalamic and
hypothalamic regions. The neostriatum consists largely of smaller
ganglion cells with short axones terminating in the globus pallidus.
This is a short internuncial system uniting the neo- and paleostriata.
There are also found scattered throughout the neostriatum larger
ganglion cells of globus pallidus type; these are regarded as part
of the efferent globus pallidus system. The corpus striatum has no
direct connection with the corticospinal system or the cortex, its
afferent and efferent systems uniting it with the thalamic and hy-
pothalamic regions. The corpus striatum may therefore be re-
garded as an important motor regulating center, in the same sense
as the thalamus is a sensory correlating mechanism. Before the
development of the cortico-spinal system it was the important center
for the control and regulation of movement. With the development
of the cortico-spinal system it lost some of its early importance but
it still plays, in the realm of motion, an important part in the control
and regulation of automatic and associated movements."
Hunt refers to reports by a number of other observers, including
Jelgersma, Alzheimer, Kleist, Marie, L'Hermitte and Dunlap, to
the effect that in Huntington's chorea, whch involves a dementia as
well as choreiform movements, pathological examination almost in-
variably stiowed the neostriatum remarkably shrunken and asso-
ciated with definite cortical lesions. To the latter they assign the
dementia, while to the neostriatal lesion they ascribe the choreiform
movements. Hunt himself has examined a large series of sections
of brains from patients with Huntington's chorea, and in addition to
well-marked cortical degeneration these exhibited the same type of
neostriatal atrophy without affection of the globus pallidus or the
large cells of globus pallidus type in the caudate nucleus and puta-
men. He, therefore, assigns two functions to the corpus striatum, one
that of the large cells (paleostriatum) and motor in character,and the
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otherthat ofthe small cells (neostriatum) and inhibitory incharacter.
Destruction of the paleostriatum leads to paralysis agitans, while
destruction of the neostriatum, removing the inhibitory influence,
leads to chorea. The dementia accompanying Huntington's chorea
is accounted for by the cortical degeneration.
TheworkofDunlap,who studieda number ofbrains frompatients
who had died with Huntington's chorea, lends additional pathologi-
cal support for Hunt's explanation. Using painstaking methods
which were as accurate as could be devised, Dunlap measured the
size of the various elements of the brain, and counted the number
of cells present. He used as controls presumably normal brains.
No significant changes were seen in the blood vessels or in the
pia-arachnoid. The putamen and caudate nucleus showed marked
atrophy and averaged less than one-half the size of the controls.
There was also a tremendous loss in the cell count, a field which
normally should show about 50 cells often showing not more than
two or three. No attempt was made to differentiate between small
andlarge nerve cells. The globus pallidus was essentially unaffected
except for the loss of incoming elements from the putamen and
caudate nucleus.
The cortex appeared to be smaller than usual, but the cell count
was essentially the same as in the controls. The total weight of the
cerebrum was decreased and probably the general shrinkage pre-
vented the real loss in cell number from being apparent. The cells
themselves were not in obvious disorder, but were dark-staining,
small, and shrunken. There was great proliferation of neuroglia
tissue, especially in the regions of greatest cell loss. Dunlap, too,
believes that the cortical changes account for the mental affection and
the basal ganglia lesions cause the movements.
Hunt believes that this theory can be extended to include the
syndrome of double athetosis as well. He regards athetosis as
being chorea plus a certain amount of rigidity. This he believes
would result from the involvement of large cells of the globus
pallidus type located in the caudate nucleus and putamen. This
explanation is in part borne out by the work of the Vogts. After
examinations of brains from patients who had had congenital double
athetosis they describe a status marmoratus of the corpus striatum.
The striatum is shrunken, the ganglion cells have disappeared and
have been replaced by dense, fine, myelinated fibers which give it a
characteristic appearance.
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One can see very easily that in the light of our present knowl-
edge any attempt to establish a hard and fast anatomical basis for
dinical chorea is out of the question.
A great number of nervous disorders have been described under
the general headings of chorea and athetosis. There are, in reality,
three main groups into which most of the cases fall. The rarer forms,
to which the names of different observers have been attached, are
probably either slightly obscure manifestations of one of the main
groups or else the choreiform movements have appeared incidental
to other more important and outstanding symptoms.
The great majority of clinical cases in which the chief symptom
is choreiform movements are of the true Sydenham's variety. This
disease is generally accepted to be of infectious origin, affecting for
the most part younger individuals, especially females. Its frequent
association with rheumatic fever leads most modern workers to be-
lieve that both are caused by the same virus. As yet no satisfactory
etiological agent has been established.
Attention has been called to many cases in which fright has been
indicated as the primary causative factor. It is possible that fright
lowers the general nervousresistance and allows a smoldering chorea
case to break out, but most ofthe present day writers do not think that
it is possible for fright of itself to produce chorea. Poynton, in this
connection, offers what he considers a conclusive experiment. Dur-
ing the Great W4r when air raids on London were very frequent
there was no increase in the number of cases of chorea. "The raids
extended over a longperiod of time and during that time many hun-
dreds of poorchildren were roused hastily from their beds, rushedin-
to underground tubes, hurried through dark, cold streets, dead-tired
and often hungry and terrified by the roar of guns, the crash of
bombs, and the screaming of sirens. Many children suffered severe-
ly from nervous disturbances and general illness, but there was no
noticeable increase in the frequency of chorea." As a secondary
complicating cause, however, it can not be passed over lightly.
Typical choreiform movements are, of course, the most impor-
tant diagnostic sign. The patient is almost constantly moving some
part of his body. There is abduction and adduction of the arm,
irregular flexion and extension of the forearm, spreading of the
fingers, jerking of the head, twisting of the body, or flinging of
the legs. The patient can not walk a straight line or take short
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measured steps. The movements followeach other irregularly with-
out purpose or aim. There is facial grimacing and alternating mood,
the patient occasionally laughing or crying. The tongue can not be
protruded for any length of time, but is hastily drawn in again. The
speech becomes dysarthric and explosive. Sometimes the patient
becomes speechless and merely grimaces or moves his lips and
tongue in an attempt to speak. Occasional jerking of the muscles
ofrespiration may leadto irregularity ofbreathing. The movements
usually disappear in sleep, except in severe cases and may even be
stopped temporarily by exercise of the will. Likewise, except in
very severe cases voluntary movements are only indirectly affected.
The prognosis isusually favorable; as a rule thedisease lasts only
a few weeks and the patient recovers completely.
Huntington's chorea presents the same sort of motor disturbance,
but on clinical examination there may be noted several important
differences. The disease sets in much later in life, generally in
middle-age, and by many is considered to be hereditary; the familial
tendency is so marked that one can usually demonstrate more than
one instance of the disease in a given family. It has been suggested
that chorea appears according to the ratio of the Mendelian Law.
Up to the present time, there has been no serious consideration of
an infectious origin of the malady. The duration of the illness is
much longer than thatof Sydenham'schorea, often lasting more than
20 years. Again, unlike the disease described by Sydenham, Hunt-
ington's chorea does not eventually clear up, but pursues a steadily
downward course with the choreiform movements becoming pro-
gressively worse. Dementia frequently enters the picture and many
patients eventually become inmates of hospitals for mental diseases.
Death generally occurs as a result of an intercurrent infection.
The third general group contains the cases of "double athetosis".
Here, again, the etiological agent has not been established. However,
the frequent association with birth injuries makes it most probable
that this is the chief causative factor. Aside from the motor dis-
turbances, the character of which has been described, patients gener-
ally do not have other central nervous system involvement. The
mental status is rarely, or but slightly, affected and sensory dis-
orders are usually not present.
In attempting to correlate the clinical manifestations of the
three groups with the theories regarding the underlying pathology,
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we find that, as has been previously indicated, there is a fundamental
difference of opinion. One group holds that the two choreas, while
similar clinically, have entirely different anatomical bases. They
explain the movements in Sydenham's chorea as due to the meningo-
encephalitis described by Poynton and Paine. This is in a way rein-
forced by Jakob's observations of a non-suppurative encephalitis
characterized by perivascular proliferated glia nodules. This group
concurs in ascribing the movements in Huntington's chorea to de-
generation in the corpus striatum. The other group, on the con-
trary, believe that both types are explicable by Hunt's theory.
We must take into cognizance, however, the fact that most of the
experimental work on which Hunt's theory isbasedwas done on cases
of Huntington's chorea. The proponents of his explanation attempt
to overcome this defectwiththe argument that Hunt has proved that
it is a lesion in the striatum which causes the choreiform movements
and that, while the lesion is evident in Huntington's chorea, a chronic
degenerative process, it is almost impossible to demonstrate the
definite changes in Sydenham's chorea, an acute infectious disease.
They claim that the tissue response to the injurious agent, what
ever its nature, brings about a temporary interference with the
neostriatum which is the main cause of the movements.
It is probable that none of the theories wholly account for the
movements in Sydenham's chorea. No lesions have been found
constantly enough to be universally accepted. The work of Hunt,
Dunlap, and others leaves no room for doubt as to the role of the
degeneration of the putamen and caudate nucleus in Huntington's
chorea.
Difficult indeed has been the attempt to correlate general classi-
fication of the disease groups with the several theories of morbid
anatomyand morbidphysiology. When one isfacedwith the patient
exhibiting a complex of neurological symptoms, the task of matching
symptom complex, disease group, and a theory of morbid anatomy
which will explain both the preceding, becomes doubly difficult.
The following summary of a case history, taken from the records
of the New Haven Hospital, will illustrate the problem:
History: M. M., a white female, aged 45, was admitted to the
Medical Service of the New Haven Hospital on January i i, I929,
complaining of weakness, lack of ambition, and uncontrolled move-
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ments of her body since June, 1928. The patient denied any nervous
disorder previous to the present illness; however, she attributes the
sudden onset of symptoms to worry over a I5-year old daughter who
had been committed to the State reformatory school. Careful in-
quiry into the family history revealed no instances of similar nervous
manifestations in any of the antecedents.
A neurological examination made by Dr. Fox on January IS,
1929, presents the following data:
Cerebration: The memory seems intact for both recent and distant
events. The patient is rather facetious and jocular, and exhibits
great self-confidence. The chief difficulty is in the realm of cal-
culation and judgment. She fails to solve the simplest problems in
arithmetic. The patient went as far as the fourth grade in school at
the age of I3, and the difficulty is obviously real and not merely
due to lack of education. The speech is slow and somewhat mono-
tonous with a suggestion of cadence and a varying degree of dys-
arthria.
Cranial Nerves: I. The patient fails to name odors even when
prompted.
II. The visual acuity is R = 20/30, L = 20/30.
The visual field could not be tested. Examination of the fundi
show the disc margins to be slightly blurred on the nasal side, with
a decrease in the normal color.
III, IV, and VI. The eyes undergo conjugate
choreiform movements. The pupils are irregular, unequal, and re-
act sluggishly to light. They react vigorously to accommodation.
The lids are both rather low with narrow fissures, and they do not
rise properly on upward gaze. There is no ocular palsy nor ny-
stagmus.
V. The motor component is normal; the sensory-
reveals no gross disorder of sensation. The corneal reflex is more
active on the right than on the left.
VII. There is no asymmetry of the face at rest, on
volition, or on emotion.
VIII. Negative.
IX. and X. The gag reflex is sluggish. There is.
no palatal deviation onphonation.
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XI. Negative.
XII. The tongue is unwieldy and ataxic; it does not
deviate on protrusion.
Motor System: General Description of Involuntary Movements.
There are continual writhing movements, more choreiform than
athetoid. They are especially prominent in the shoulders and trunk.
All of the involuntary movements are greatly increased on any at-
tempt to maintain a fixed posture or under emotional stress. The
movements are not appreciably increased in the supported sitting po-
sition as contrasted with the recumbent position, possibly they are
slightly diminished.
Head: The head is almost continually moving on the trunk.
The face is involved with grimacing, movements of the eyebrows,
and twitching of various facial muscles. The eyeballs exhibit con-
jugate choreiform movements.
Trunk: The almost continuous contractions of the abdominal
muscles are striking and involve all components. There is an inter-
mittent rocking of the pelvis.
Upper Limbs: The most constant and conspicuous movements
are in the shoulders, both shrugging and anteroposterior movements.
Flexion andextension, pronation andsupination of the forearm occur
almost continuously. The fingers keep flexingandextending jerkily.
The choreiform posture of the hand is quite striking with the hands
outstretched.
Lower Limbs: These also are involved but to a lesser extent.
The right foot undergoes intermittent movements corresponding
to the Babinski phenomenon with the exception of the fanning ofthe
small toes.
The nurses state that when alone the patient is at times entirely
still. The movements cease during sleep.
Strength: There is some weakness of the flexors of the head;
otherwise it is normal.
Cot5rdin.ation: The finger-to-nose test shows a gross disintegration
of the movement with adequate correction and no past-pointing.
The heel-to-knee test shows the same type of disorder with over-
flow into the proximal part of the limb.
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Rapidly alternating movements cannot be performed gracefully
and cause a tremendous overflow, not only into the limb but into
the whole body. Skilled acts with the fingers cause great overflow
and pronounced clumsiness.
Muscle Tone: This is normal or diminished.
Sensory System: Difficult of interpretation. No definite changes
are elicited, either for cutaneous or proprioceptive sensation.
Reflexes: R L
Biceps + + + +
Triceps + + + +
Knee Jerks + + + +
Ankle Jerks + + + +
Abdominals o 0
Plantars Flexor Flexor
Clonus 0 0
Laboratory Tests:
Blood: Red blood cells 4,200,000; hemoglobin 80%; white
blood cells 6,8oo-polymorphonuclears 6o%, lymphocytes 3'%,
eosinophils 3%, mononuclears 6%, smear normal; Wassermann
negative.
CerebrospinalFluid: Pressure at entrance 125 mm., after with-
drawal of iO cc. it was 50 mm; white blood cells 45; Pandy +;
Wassermann negative; colloidal gold; negative.
X-rays of Skull: Normal.
The patient was discharged, February I2, I929, with instruc-
tions to return to the dispensary. She was not seen until a year
later when she was again referred to the hospital for observation,
on December 30, 1929. She complained, in addition, of pain of
several weeks duration, in her shoulders and neck. There had been
no significant change in the character or severity of the involuntary
movements.
Repeated neurological examinations revealed no appreciable
change except in the pupillary reflexes which were now active and
equal. The patient's mental status showed no evidence of further
deterioration.
Reexamination of the heart showed no evidence of valvlar
damage and no enlargement.
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(DISCUSSION BY DR. FOX)
The diagnosis in this case is most difficult. The patient is ob-
viously suffering from a chronic form of chorea which is really a
dinical symptom and not a disease entity. The chief possibilities to
be considered are Huntington's hereditary chorea and a post-en-
cephalitic process.
It is generally agreed that the establishment of the hereditary
factor in the family history is absolutely essential in the diagnosis of
the type described by Huntington. No definite confirmation of the
rumor that the patient's mother suffered from involuntary move-
ment could be obtained in this case. Also, the absence of progres-
sive mental deterioration during the period of observation-I4
months-is a further obstacle to this classification of the disorder.
On the other hand, the sudden onset, the presence of sluggish
pupils and pleocytosis in the spinal fluid, found at the time of the
first admission, all speak in favor of an inflammatory process in the
nervous system. Whether this is due to the virus of epidemic
encephalitis or some other infectious agent is a matter of speculation.
The chronological relation of the onset to an emotional episode
would, of course, raise the question in the minds of some as to the
possible psychogenic basis for the disorder. In my opinion this
possible etiology need be considered only long enough to be dis-
missed.
One is tempted to hypothesize a degenerative process involving
the neostriatum primarily on the basis of the theoretical discussions
previously advanced in this paper. However, such a venture is
most hazardous because of the disseminated lesions caused by en-
cephalitic processes in the nervous system and the consequent wide-
spread disturbance of function. This difficulty is at the root of all
attempts to correlate altered structure and disturbed function, par-
ticularly in dealing with the central gray matter of the brain.
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